SUMMARY A mycotic aneurysm caused by infective endarteritis occurred at the site of a formerly ligated ductus arteriosus. Because of external pressure by the aneurysm upon the aorta, the clinical syndrome of coarctation of the aorta was mimicked. After antibiotic treatment successful surgery was performed.
The risk of developing infective endocarditis in relation to a pre-existing cardiac lesion varies according to the lesion. In persistent ductus arteriosus it is approximately one in every 300 patient-years. Assuming a 70 year life a patient with persistent ductus arteriosus has a 20% risk of developing infective endocarditis. After surgical closure it is presumed that this risk declines to that of a healthy individual' and that antibiotic prophylaxis can be omitted after the early postoperative period.23 We describe a patient who developed a mycotic aneurysm of the descending aorta caused by infective endarteritis at the site of a persistent ductus arteriosus which had been ligated 11 years earlier.
Case report A 12-year-old girl was admitted to hospital because of pyrexia, malaise, weight loss, and diffuse arthralgia of four weeks' duration. She had been treated with oral penicillin elsewhere for one week. A small membranous ventricular septal defect was known to be present and she had had a large persistent ductus arteriosus ligated at the age of 1 year. Cardiac recatheterisation at the age of 9 years had shown a pulmonary systemic flow ratio of 1-4:1, with a normal pulmonary artery pressure. Left ventricular angiography had shown the small defect in the membranous interventricular septum. The aorta was normal.
On admission, physical examination showed a pale, ill-looking girl, weighing 34.5 kg, with a body temperature of 39" C. There was pretibial oedema, slightly swollen painful ankle joints, and a nonspecific erythema on the legs. The arm blood pressure was 145/95 mmHg bilaterally and the systolic blood pressure in the legs was 100 mmHg. The radial pulses were easily palpable, in contrast to the femoral pulses. The spleen was enlarged. In the fourth left intercostal space a grade 3/6 pansystolic murmur was heard and in the second left intercostal space there was a grade 2/6 ejection murmur, radiating to the back. There were no other abnormal findings, exept for the presence of some diseased teeth. Laboratory data on admission included the following: erythrocyte sedimentation rate 65 mm/hr, haemoglobin 10-6 g/100 ml, white blood cell count 11 000/mm3, thrombocytes 357 000 mm3, blood urea nitrogen 12-3 mmol/l (74 mg/100 ml), creatinine 300f6 mmoLll (3.4 mg/100 ml), gamma-globulin 20.1 mg/ml, total protein 8*0 g/100 ml. Examination of the urine disclosed proteinuria, leucocytes, and red cells, with some red cell casts.
The electrocardiogram was normal. On chest x-ray examination the heart was slightly enlarged to the left and the descending aorta showed a pronounced dilatation over a distance of about 5 cm. The echocardiogram was normal. An aneurysm of the descending aorta was suspected, possibly caused by infective endarteritis at the site of the previously ligated persistent ductus arteriosus. The signs of coarctation of the aorta, which were definitely new, were presumed to be caused by the aneurysm. It was felt she also had glomerulonephritis. After blood samples had been taken for anaerobic and aerobic cultures, antibiotic treatment was started immediately: 30 000 000 U penicillin G intravenously daily for six weeks, and 700 mg streptomycin intramuscularly daily for two weeks. All cultures proved to be sterile. In the first week of treatment the erythrocyte sedimentation rate gradually returned to normal, the arthralgias disappeared,body temperature became normal, and renal function improved.
Cardiac catheterisation was performed one week after the completion of treatment. The left ventricular angiogram again showed the small membranous ventricular septal defect. The aortogram showed an irregular aneurysm in front of and pressing on the descending aorta (Fig.) .
At operation one week later the aneurysm was found to have its origin at the site of the formerly ligated persistent ductus arteriosus. There was no communication between the aorta and the pulmonary artery. The aneurysm extended downwards and compressed the aortic wall from the outside, narrowing the inner diameter ofthe aorta over a distance of 1 cm. In order to resect the aneurysm and the surrounding tissue the aorta had to be clamped proximally and distally, which required axillofemoral bypass. A "dacron" woven graft was inserted. On histological examntion of the excised tissue a chronic inflammatory reaction was seen. Aerobic and anaerobic cultures ofa tissue specimen remain sterile. Two years after operation the girl is well and her blood pressure is 110/70 mmHg.
Discussion
Surgical closure of the persistent ductus arteriosus has a very low mortality and is therefore advised even in a patient whose ductus carries a haemodynamically insignificant shunt to eliminate the relatively high risk of developing infective endocarditis.4 Recanalisation or incomplete closure of a persistent ductus that has been only ligated occurs infrequentlys and in such patients the risk of infective endocarditis remains high,6 the site of infection being the usual one localised at the pulmonary end of the ductus.7 In our patient the ligated ductus has been proved to be closed but a mycotic aneurysm had developed in the descending aorta at its former site. This suggests that this area remained an endocarditis prone lesion. More than 90% ofmycotic aneurysms are the result ofinfective endocarditis, a complication produced by infected microemboli passing into the vasa vasorum. A minority of mycotic aneurysms originate in arteries at the site of previously injured endothelium by direct seeding of micro-organisms.8 It might be argued that in our patient the aneurysm was secondary to endocarditis on the ventricular septal defect but in this condition the vegetations are generally localised on the right ventricular side of the septum or on the endocardium in the right ventricle opposite the defect,' and in the absence of right-to-left shunting, as was the case here, infected emboli from these areas are not very likely to enter the systemic circulation. Furthermore there were no signs of intracardiac vegetations on echocardiography. Thus, it is probable that the endocarditis in our patient was primarily the result of an endarteritis causing direct seeding of micro-organisms on previously injured endothelium at the site of the ligated ductus. The source of these micro-organisms could have been dental but unfortunately blood cultures remained sterile, possibly because penicillin had been given before admission.9 The treatment we gave of penicillin in high dosage, in combination with streptomycin, was that indicated in patients with culture negative endocarditis. 1I Resection of the aneurysm in our patient was performed after completion of antibiotic treatment. This is recommended,. 
